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(57) Abstract: A device, system and method for inseiting a prB-curved electrode amy (100) held in a substantially straight con- 
figuration by a straightening member (101) into a cochlea of a subject As the electrode array (100) is inserted into the cochlea by 
the device, the straightening member (101) is held by the device such that the electrode array (100) advances off the straightening 
member (101) such that it is free to take on its pre-curved configuration in the cochlea of the subject. 
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"An insertion device for an electrode array" 

Field of the Invention 

5 The present invention relates to a device, method and system for the insertion of 

an electrode array into a cochlea of a subject and the simultaneous removal of a 
straightening means of the electrode array. 

Background Art 

10 

In many people who are profoundly dea^ the reason for dea&ess is absence oi^ 
or destruction of, the hair ceUs in the cochlea which transduce acoustic signals into 
nerve impulses. These people are unable to derive suitable benejBt from conventional 
hearing aid systems, no matter how loud the acoustic stimulus is made, because there is 
15 damage to or absence of the mechanism for nerve impulses to be generated from sound 
in the normal manner. 

It is for this purpose that cochlear implant systems have been developed. Such 
systems bypass the hair cells in the cochlea and directly deliver electrical stimulation to 
20 the auditory nerve fibres, thereby allowing the brain to perceive a hearing sensation 
resembling the natural hearing sensation normally delivered to the auditory nerve. US 
Patent 4532930, the contents of which are mcorporated hereui by reference, provides a 
description of one type of traditional cochlear implant system. 

25 Typically, cochlear implant systems have consisted of essentially two 

components, an external component commonly referred to as a processor imit and an 
internal implanted component commonly referred to as a stimulator/receiver unit. 
Traditionally, both of these components have cooperated together to provide the sound 
sensation to a user. 

30 

The external con^)onent has traditionally consisted of a microphone for 
detecting soimds, such as speech and envirormiental soimds, a speech processor that 
converts the detected sounds, particularly speech, into a coded signal, a power source 
such as a battery, and an external transmitter coil. 
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The coded signal output by the speech processor is transmitted transcutaneously 
to the implanted stimulator/receiver unit situated within a recess of the temporal bone 
of the user. This transcutaneous transmission occurs via the external transmitter coil 
which is positioned to communicate with an implanted receiver coil provided with the 
5 stimulator/receiver unit. 

This communication serves two essential purposes, firstly to transcutaneously 
transmit the coded sound signal and secondly to provide power to the implanted 
stimulator/receiver unit. Conventionally, this link has been in the form of a radio 
10 fi-equency (KF) link, but other such links have been proposed and hnplemented with 
varying degrees of success. 

The implanted stimulator/receiver imit traditionally includes a receiver coil that 
receives the coded signal and power firom the external processor component, and a 
15 stimulator that processes the coded signal and outputs a stimulation signal to an 
intracochlear electrode assembly which applies the electrical stimulation directly to the 
auditory nerve producing a hearing sensation corresponding to the original detected 
sound. 

20 Traditionally, the external componentry has been carried on the body of the 

user, such as m a pocket of the users* clothing, a belt pouch or in a harness, while the 
microphone has been mounted on a clip behind the ear or on the lapel of the user. 

More recently, due in the main to improvements in technology, the physical 
25 dimensions of the speech processor have been able to be reduced allowing for the 
external componentry to be housed in a small unit capable of being worn behind the ear 
of the user. This unit allows the microphone, power unit and the speech processor to be 
housed in a single unit capable of being discretely worn behind the ear, with the 
external transmitter coil still positioned on the side of the user's head to allow for the 
30 transmission of the coded sound signal firom the speech processor and power to the 
implanted stimulator \mt 

Together with improvements m available technology, much research has been 
undertaken in the area of understanding the way sound is naturally processed by the 
35 human auditory system. With such an increased understanding of how the cochlea 
naturally processes sounds of varying firequency and magnitude, there is a need to 
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provide an improved cochlear implant system that delivers electrical stimulation to the 
auditory nerve in a way that takes into account the natural characteristics of the 
cochlea. 

5 It is known in the art that the cochlea is tonotopically mapped. In other words, 

the cochlea can be partitioned into regions, with each region being responsive to signals 
in a particular frequency range. This property of the cochlea is exploited by providing 
the electrode assembly with an array of electrodes, each electrode being arranged and 
constructed to deliver a cochlea stimulating signal within a preselected frequency range 
10 to the appropriate cochlea region. The electrical currents and electric fields from each 
electrode stimulate the nerves disposed on the modiola of the cochlea. 

It has been found that in order for these electrodes to be effective, the magnitude 
of the currents flowing from these electrodes and the intensity of the corresponding 

15 electric fields, are a fimction of the distance between the electrodes and the modiola. If 
this distance is relatively great, the threshold current magnitude must be larger than if 
the distance is relatively small. Moreover, the current from each electrode may flow in 
all directions, and the electrical fields corresponding to adjacent electrodes may 
overlap, thweby causing cross-electrode interference. In order to reduce the threshold 

20 stimulation amplitude and to eliminate cross-electrode interference, it is advisable to 
keep the distance between the electrode array and the modiola as small as possible. 
This is best accomplished by providing the electrode array in the shape which generally 
follows the shape of the modiola. Also, tiiis way tiie delivery of tiie electrical 
stimulation to the auditory nerve is most effective as the electrode contacts are as close 

25 to the auditory nerves that are particularly responsive to selected pitches of soimd 
waves. 

In order to achieve this electrode array position close to the inside wall of the 
cochlea, the electrode needs to be designed in such a way that it assumes this position 

30 upon or immediately following insertion into the cochlea. This is a challenge as the 
array needs to be shaped such that it assumes a curved shape to conform with the 
natural shape of the inside wall of the cochlea and must also be shaped such that the 
insertion process causes minimal trauma to the sensitive structures of the cochlea. In 
this sense, it is desirable that the electrode array is held in a generally straight 

35 configuration at least during the initial stages of the insertion procedure. 
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Several procedures have been adopted to provide for an electrode assembly that 
is relatively straightforward to insert while adopting a curved configuration following 
insertion in the cochlea. In this regard, it is known to make an electrode array that 
includes a spiral-shaped carrier which has a natural spiral shape generally conforming 
5 to the configuration of a cochlea. Such an array may also include a straightening 
element or stylet to enable the carrier to be maintained in a straight configuration for 
insertion. The straightening member is then typically removed firom the carrier 
following insertion thereby allowing the carrier to take on its natural spiral-shape and 
assume a position adjacent the inner wall of the cochlea. Such a configuration is 
10 described in the Applicant's issued US Patent 6,421,569, the contents of which is 
herein incorporated by reference. 

Typically, the straightening member is removed following the insertion of the 
electrode array into the cochlea by clamping an exposed end of the straightening 
15 member with tweezers and gradually removing the stylet. This technique is diflficult to 
coordinate and requires both hands of a surgeon to perform. 

One problem with such a technique is that it is difficult to control the insertion 
process so that damage to the sensitive structures of the cochlea can be avoided. This is 

20 due to the fact that the cochlea has a natural spiral shape and the insertion of a 
substantially straight electrode array into such a space will cause the array to impact 
upon the walls of the cochlea, increasing the risk for damage to the cochlea walls if due 
care is not taken. It is typically not until the electrode array is fully inserted that the 
transition of the array from substantially straight to spkally curved is affected, hence 

25 the change transition does not aid in the insertion process as such. 

A number of tools have been developed to assist in the insertion of the electrode 
array and subsequent removal of the straightening element. Typically, such devices 
have been difficult to use and have required complex sliding mechanisms to achieve the 
30 desired result. This has resulted in tools that are difficult to manufacture, difficult to 
clean for re-use, have an increased probability of failure due to their complexity, and 
which have not been specifically designed to control the shape transition of the 
electrode array to aid in a non-traumatic insertion procedure. 

35 The present invention is directed to an insertion tool for an electrode assembly 

which is constructed to address the abovementioned problems of prior devices. 
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The present invention is also directed to a method of inserting an implantable 
electrode assembly which controls the shape transition of the electrode assembly to 
assist in the insertion process to provide a safer, less traumatic and deeper insertion 
5 procedure. 

Any discussion of documents, acts, materials, devices, articles or the like which 
has been included in the present specification is solely for the purpose of providing a 
context for the present invention. It is not to be taken as an admission that any or all of 
10 these matters form part of the prior ait base or were common general knowledge in the 
field relevant to the present invention as it existed before the priority date of each claim 
of this application 

■ St^tfttnftnt nf the Invention 

15 

Throughout this specification the word "comprise", or variations such as 
"comprises" or "comprising", will be understood to imply the inclusion of a stated 
element, integer or step, or group of elements, integers or steps, but not the exclusion of 
any other dement, integer or step, or group of elements, integers or steps. 

20 

In a first aspect, the present invaition consists in a device for implanting an 
electrode array into the body of a subject and removing a straightening member of the 
electrode array, the device including a main body which extends from a proximal end 
to a distal end wherein the distal end receives at least a portion of the electrode array, 

25 the device flirther including an electrode array positioning member that is movable 
from a first position to a second position, said movement of the electrode array 
positioning member from its first position to its second position defecting movement of 
the electrode array from a first poation wherein it is housed relatively witiiin the main 
body to a second position wherein a substantial lengtii of the electrode array extends 

30 from the distal end of the main body; the device fiirtiier including a capture member 
which engages at least a portion of the straightening member of tiie electrode array and 
restricts said straightening member moving with the electrode array to its second 
position upon movement of the electrode array positioning member. 

35 In a preferred embodiment, tiie electrode array is implanted in a cochlea of a 

subject. 
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In a second aspect, the present invention provides a system for inserting an 
electrode array into a cochlea of a subject, said system comprising: 

5 a pre-curved electrode array maintained in a substantially straight configuration 

by a straightening member positioned along a substantial length of said array; and 

an insertion device for receiving said electrode array; 

10 wherein the electrode array is advanced into the cochlea of a subject by the 

insertion device and fiirther wherem the straightening member of the electrode array is 
substantially prevented from advancing into the cochlea by said insertion device such 
that as the electrode array is advanced into the cochlea said electrode array can 
gradually assume its pre-curved configuration thereby adopting an advancement path 

15 that conforms with the natural shape of the cochlea. 

In a third aspect, the present invention provides a system for inserting an 
electrode array into a cochlea of a subject, said system comprising; 

20 a pre-curved electrode array maintained in a substantially straight configuration 

by a straightening member positioned along a substantial length of said array; 

a loading cartridge for receiving said electrode array; and 

25 an insertion device for receiving said loading cartridge with said electrode array 

positioned thereon; 

wherein the insertion device causes the electrode array to advance from the 
loading cartridge and into the cochlea of a subject whilst substantially preventing the 
30 straightening member of the electrode array from advancing into the cochlea such that 
as the electrode array is advanced into the cochlea said electrode array can gradually 
assume its pre-curved configuration thereby adopting an advancement path that 
conforms with the natural shape of the cochlea. 

35 Preferably, the mam body of the device forms a housing extending from the 

proximal end to the distal end. The housing may include a handle and a tip member 
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wherein the handle and tip member may be integral with one another or alternatively, 
the tip may be removably connected to the handle. The housing may also include an 
inner member positioned at least partially within an outer member. 

5 The electrode array positioning member may comprise a number of structures 

and may be moved from its first position to its second position' by a number of means. 
In each embodiment discussed below, it may be seen that movement of the electrode 
array positioning member in a direction towards the distal end of the housing relative to 
a substantially fixed capture member allows the electrode array which has been loaded 
10 onto the device to effectively "advance off" the straightening member. 

In a preferred embodiment, said electrode array positioning member comprises 
an elongate member that substantially extends through said housing from a first end to 
a second end, said second end adapted to engage part of the electrode array. 

15 

With reference to movement of the electrode array positioning member, the 
electrode array positioning member may be connected to the handle of the housing such 
that as the handle is moved in a direction towards the distal end of the housing, said 
electrode array positioning member is also moved in said directioa In use, this 
20 embodiment enables a surgeon to manipulate the device of the present invention much 
like a pen. 

Alternatively, the electrode array positioning member may comprise a plunger 
member. In this embodiment, it is preferred that a length of the electrode array 

25 positioning member adjacent the first end of the electrode array positioning member 
extends beyond the proximal end of the housing. When the device is in use, the 
surgeon may exert pressure on the plunger member to cause movement from its first 
position to its second position. The plunger member typically includes an actuator 
member at its first end wherein said actuator member, which may be a thumb rest, is 

30 adapted to abut with the proximal end of the housing. This abutment limits movement 
of the electrode array positioning member towards the distal end of the housing thus 
ensuring that a user does not advance an electrode array too fiir into a cochlea of a 
subject. 



35 



Still further, the electrode array positioning member may be connected to or 
brought into engagement with a slider such that movement of the slider towards the 
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distal end of the housing causes movement of said electrode array positioning member 
in said direction. The slider may move along a slot in the wall of the housing and 
include finger rests to enable a user to move the slider along said slot. 

5 The second end of the electrode array positioning member may be forked, 

grooved or slotted to optimise engagement with the electrode array. 

Alternatively, at least a portion of the electrode array positioning member 
adjacent the second end may comprise a substantially hollow cylinder defining an 
10 internal lumen therein. In this regard, it is preferred that in addition to being adapted to 
engage and position an electrode array, the limien of the electrode array positioning 
member also receives an engagement portion of the straightening member of the 
electrode aiiay. 

15 Similarly, the electrode array positioning member may include a grooved or 

recessed portion at or adjacent its second end to receive the engagement portion of the 
straightening member. 

In another embodiment, the housing may include an inner member and an outer 
20 member. The inner member and the outer member typically make up part of the tip 
member of the housing and are configured such that one of said inner member or outer 
member is fixed relative to the other member such that the relatively "movable" 
member may include the electrode array positioning member and the substantially 
"fixed" member may include the capture member. 

25 

The capture member may include a number of structures but in each 
embodiment has the feature that it engages and **captures" the engagement portion of 
the straightening member such that as the electrode array is advanced into a cochlea of 
a subject during a procedure, the engagement portion of the straightening member is 
30 held by the capture member and the electrode array is allowed to "advance oS" the 
straightening member. In this regard, the capture member may be essentially fixed 
relative to the electrode array positioning member. 

By the term "substantially fixed", it is considered that the capture member does 
35 not substantially move in a direction towards the distal end of the housing of the 
device, which, when the device is in use, is towards a cochlea of a subject. It is 
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envisaged, however, that the capture member may be moved relatively in a direction 
away from the distal end of the housing such that the straightening member of the 
electrode array may be fully removed from an electrode array. 

5 In a preferred embodiment, the capture member may comprise an elongate 

member which extends from one end to a capture end. At or adjacent the capture end 
said capture member may include a flap, hook, loop or tie or any member capable of 
engaging with the engagement portion of the straightening member when said electrode 
array is loaded onto the device of the present invention. 

10 

Alternatively, the capture end may include a pair of jaw members which are 
movable from a first open position to a second closed position such that in the second 
closed position, the jaw members clamp aroimd the engagement portion of the 
straightening member. 

15 

Rather than an elongate member extending through the main body, the capture 
member may include a member positioned on or forming part of a wall of the housing. 
For instance, in the embodiment having a tip member which comprises an inner 
member and an outer member, the capture member may be positioned on one of said 
20 inner or outer members. As discussed above, one of the inner member or the outer 
member is movable relative to the other that is substantially fixed. The capture 
member may be positioned on said substantially fixed member. The capture member 
may mclude a flap, hook, loop or tie or any member capable of engaging with the 
engagement portion of the straightening member. 

25 

It is also preferred that at least a portion of the electrode array positioning 
member adjacent its second end includes a slot along its wall. Said slotted portion may 
receive at least part of the capture member. 

30 In the embodiment wherein the electrode array positioning member is an 

elongate structure extending from a first end to a second end and the capture member 
also comprises an elongate structure extending from one end to a capture end, it is 
envisaged that the capture end of the capture member may comprise a substantially 
hollow cyUnder. The second end or a portion adjacent the second end of the electrode 

35 array positioning member is receivable within a lumen formed by the substantially 
hollow cylinder of the capture member. The flap, hook, loop or tie member of the 
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capture member preferably extends inwardly of the capture end such that it may engage 
the engagement portion of the straightening member received by the electrode array 
positioning member. 

5 In the embodiment wherein the capture member is positioned on a wall of an 

inner member or an outer member of the tip member of the housing, it is preferred that 
the inner member and the outer member are substantially hollow in structure such that 
the inner member is slidably receivable within the outer member. 

10 In one embodiment, the electrode array positioning member may comprise the 

inner member In this embodiment, the capture member is positioned on the outer 
member such that at least part of the capture member extends through the slotted 
portion of the electrode array positioning member 

15 In another embodiment, the electrode array positioning member may comprise 

the outer member and the inner member includes the capture member. In this 
embodiment, the electrode array may be received within both the inner and the outer 
members such that the engagement portion of the straightening member of the 
electrode array extends into the lumen of the inner member and engages with the 

20 capture member. The outer member engages the electrode array such that as the outer 
member is moved so too is the electrode array. 

The capture member preferably includes a flap member made from a resiliently 
flexible material such as a plastics material. In this embodiment, the principle of 

25 capture of the engagement portion of the straightening member of the electrode array 
relies upon movement or deformation of the flap member caused by movement of the 
engagement portion through the himen of the electrode array positioning member as the 
electrode airay is loaded onto the device of the invention. In this regard, the force of 
the moving engagement portion of the straightening member against the flap member 

30 causes the flap member to move from a first position substantially occhiding the himen 
of the electrode array positioning member to a second position which allows passage of 
the engagement portion of the straightening member past the flap member. Upon 
release of the "deforming" force, ie. once the engagement portion has passed the flap 
member, said flap member may return to its original configuration such that it 

35 substantially occludes the lumen of the electrode array positioning member and 
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prevents the engagement portion from moving in a reverse direction. This may be 
achieved in a number of ways as discussed in further detail below. 

Alternatively, the capture member may include a hook, press stud, or other like 
5 member that extends from the capture member and into the lumen of the electrode 
array positioning member whereupon it engages a complementary structure such as a 
loop member comprising the engagement portion of the straightening member. 

In the embodiment wherein the capture member includes a pair of jaw members 
10 at its capture end, it is envisaged that the jaw members are made from a suitably 
malleable material to allow movement of Sfaid jaw members from a first open position 
to a second closed position. In one embodiment, the jaw members may be moved to 
their closed position by movement of the electrode array positioning member. In this 
regard, the capture member may be positioned within at least the substantially hollow 
15 cylinder of the second end of the electrode array positioning member such that the jaw 
members extend beyond the second end and flare outwardly from said second end. 
Movement of the electrode array positioning member to its second position causes the 
second end of the electrode array positioning member to abut with the flared out jaw 
members. The continued force appUed to the jaw members as the electrode array 
20 positioning member moves from its first to its second position causes said jaw members 
to deform and take on their second closed position thereby capturing the engagement 
portion of the straightening member of an electrode array loaded onto the device. 

The straightening member of the electrode array typically extends through a 
25 central lumen or along a slot in the electrode array from a proximal end of said 
electrode array to a leading tip of the electrode array. The straightening member acts to 
straighten a pre-curved electrode array thus enabling insertion of the electrode array 
through a cochleostomy and into the cochlea. 

30 Typically, said engagement portion of the straightening member which is 

captured by the capture member extends beyond the proximal end of the electrode array 
and may include a number of structures including but not limited to a substantially 
spherical member, a hemispherical member, a conical member, a buUet-Uke member, 
or an arrow-shaped member. Alternatively, as mentioned above, the engagement 

35 portion may include a loop or other like structure or a combination of a loop with any 
one of the substantially spherical, hemispherical, conical, bullet-like, or arrow-shaped 
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members. In this latter embodiment, it is preferred that the loop is located furthest from 
the electrode array than either the substantially spherical, hemispherical, conical, bullet- 
like, or arrow-shaped member. This has the advantage that a surgeon may maintain the 
option of inserting the electrode array manually wherein the loop may be more easily 
5 captured by a hand tool such as a hook, forceps, tweezers or the like. 

In a further embodiment, the engagement portion of the straightening member 
may comprise a structure such as a substantially spherical, hemispherical, conical, 
buUet-like, or arrow-shaped member having an aperture therein such that said aperture 
10 may act as a means of manual capture of the straightening member and the 
substantially spherical, hemispherical, conical, bullet-like, or arrow-shaped member as 
a means of deforming the flap member and resulting in capture of the engagement 
portion of the straightening member. 

15 In one embodiment, the electrode array may be loaded mto a cartridge member 

with the engagement portion of the straightening member extending from one end of 
the cartridge member. The end of the cartridge member with the engagement portion 
of the straightening member extending therefrom is received within the distal end of the 
housing of the device. As the cartridge member is loaded onto said distal end, said 

20 portion of the straightening device may be caused to move through the lumen of the 
substantially hollow portion of the electrode array positioning member and along the 
slotted portion of the electrode array positioning member. 

As discussed above, at least part of the capture member may extend into the slot 
25 formed in the wall of said slotted portion. Where the capture member includes a flap 
member, the flap member typically extends into and substantially occludes the lumen 
of the hollow cylinder of the electrode array positioning member. In the embodiment 
wherein the flap member is made from a resiliently flexible material, as the 
engagement portion of the straightening member is moved into and along the slotted 
30 portion of the electrode array positioning member, the engagement portion of the 
straightening member is forced against the flap member causing said flap member to 
move or deform such that it no longer substantially occludes the lumen of the electrode 
array positioning member. This allows the engagement portion of the straightening 
member to pass the flap member. Once the engagement portion of the straightening 
35 member has moved beyond the flap member, the flap member may resume its original 
configuration extending through the slot of the slotted portion of the electrode array 
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positioning member and into the lumen of the electrode array positioning member and 
substantially occluding said lumen. 

Typically, the flap member may only be movable or deformable in one direction 
5 to allow the engagement portion of the straightening member to pass. The flap member 
therefore acts as a "one-way gate" for the engagement portion of the straightening 
member. 

In a preferred embodiment, when the electrode array is loaded onto the device, 
10 the second end of the electrode array positioning member abuts with the proximal end 
of the electrode array. In the embodiment wherein the electrode array positioning 
member comprises a plunger member, when the plunger member is moved in a 
direction towards the distal end of the housing, the second end of the electrode array 
positioning member pushes the proximal end of the electrode array such that the 
15 electrode array is advanced from the distal end of the housing, and when used in a 
surgical procedure, advanced into a cochlea of a subject. 

As the electrode array is advanced into the cochlea, the engagement portion of 
the straightening member captured by the flap member is held by the "one way gate" 

20 system of the flap member and thus prevented fi*om advancing with the electrode array. 
The entire straightening member is, therefore, prevented from advancing into the 
cochlea with the electrode array and the electrode array ''advances off" the 
straightening member and into the cochlea. Substantially free of the straightening 
member, the electrode array may then start to take on a pre-curved configuration within 

25 the cochlea of the subject. 

To fully remove the straightening member from the electrode array, the capture 
member may be moved in a direction towards the proximal end of the housing. Where 
the capture member includes a flap member, such movement causes the flap member to 
30 abut with part of the engagement portion j)f the straightening member and pull the 
engagement portion of the straightemng' member along the slotted portion of the 
electrode array positioning member in a direction towards the proximal end of the 
housing. 

35 In this regard, the capture member may be connected to a slide member which 

may be positioned on an outer wall of the housing or, alternatively, within the housing 
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and having a portion extending from the housing to enable manipulation of said slide 
member by a user The capture member may be connected to said sUde member by a 
number of means including by a tie member or, ahematively, by a pulling rod. The 
slide member typically includes two fingers rests which extend from said slide member 
5 and through two opposing slots in the wall of the housing. A user may therefore move 
the finger rests along the slots of the housing to effect movement of the capture 
member. Movement of the finger rests in a direction towards the proximal end of the 
housing typically effects full withdrawal of the straightening member from the 
electrode array. 

10 

The device of the present invention may further comprise a safety mechanism to 
prevent withdrawal of the straightening member before the electrode array positionmg 
member has moved to its second position and the electrode array advanced into the 
cochlea of a subject. In this regard, typically, the slide member has a spring member 

15 housed in a recess of said slide member. The spring member is preferably made from a 
resiliently flexible material and includes a main body which, on one side is hingedly 
connected to a leg member. On an opposing side of the main body, the spring member 
includes a housing engagement portion which extends from the main body and into a 
niche in the inner wall of the housing of the device. When the housing engagement 

20 portion is positioned within the niche of the housing, any movement of the spring 
member and the slide member relatively towards or away from the distal end of the 
housing is prevented. 

The slide member and the main body of the spring member may further include 
25 a groove which receives a portion of the electrode array positioning member thereby 
allowing the electrode array positioning member to pass through the groove of the slide 
member as the electrode array positioning member is moved from its first to its second 
position. 

30 Typically, the electrode array positioning member comprises a number of 

components connected to or integral with one another. Preferably, the electrode array 
positioning member includes a plimger member made up of a thumb rest connected to 
or integral with a pushing arm. The thumb rest and pushing arm are preferably made 
from a relatively hard material such as a hard plastics material. The pushing arm may 

35 be connected to or integral with an intermediate member which is typically made from 
a relatively more flexible material than the thumb rest and pushing arm. Further, the 
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intermediate member can have a smaller cross-sectional diameter than the pushing arm. 
Finally, the intermediate member is connected to or integral with an end member which 
receives the electrode array. The end member is typically made from a suitably 
biocompatible material such as surgical stainless steel or titanium. 

5 

Preferably, a portion of the pushing arm adjacent its connection with the 
intermediate member is tapered to form a shoulder. 

In use, the intermediate member typically passes along the groove of the slide 
10 and spring member when the plunger is actuated and the electrode array is advanced 
into a cochlea. Movement of the intermediate member along the groove of the spring 
member does not disrupt the configuration of the resilientiy flexible spring member. 
Accordingly, if the spring member is positioned such that the housing engagement 
member is within the niche in the housing, movement of the intermediate member of 
15 the electrode array positioning member along the groove does not dislodge said 
housing engagement member and the spring member, slide member and the capture 
member (which is connected to the sUde member) are therefore prevented from moving 
either in a direction relatively towards or away from the distal end of the housing, that 
is, each of these components are fixed relative to the housing and the electrode array 
20 positioning member. This enables the elecJtrode array positioning member to be moved 
to its second position without the risk of the straightening member of the electrode 
array being withdrawn prematurely from said array. 

As the electrode array positioning member reaches its second position, the 
25 tapered portion of the pushing arm extends into the groove in the spring member. The 
shoulder of the pushing arm pushes against a wall of the groove of the main body, 
causing the main body to move about its hinged joint with the leg member from a first 
position wherein the main body is relatively spaced from the leg member to a second 
position wherein said main body is relatively less spaced from the leg member. The leg 
30 member is substantially prevented from moving relative to the main body as it is 
relatively securely housed within a complementary structure of the slide member. 
Movement of the main body of the sprmg member relative to the leg member 
disengages the housing engagement member from the niche in the inner wall of the 
housing. With the housing engagement member disengaged from the inner wall of the 
35 housing, the slide member and the capture member are free to be moved by way of the 
fimger rests in a direction towards the proximal end of the housing. 
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In a preferred embodiment, the distal end of the housing abuts with the cochlea 
during the entire procedure of insertion of the electrode array and removal of the 
straightening member from the electrode array. Such a device provides a stable tool for 
5 the insertion of the electrode array with less risk of slippage or accidental movement of 
the device during insertion of said array. 

In another embodiment, the device may include a safety mechanism to prevent 
the distal end of the housing advancing too far into a cochlea of a subject. For example 
10 the device may include a cochleostomy stopper at or adjacent the distal end which 
abuts with an edge of a cochleostomy. 

Other safety mechanisms include means to prevent the electrode array 
advancing too far into a cochlea of a subject. In this regard, the device may include at 

15 least one stopper member which prevents the electrode array positioning member from 
moving beyond a predetermined position. In one embodiment, the stopper member 
may include an engagement member which engages with a latch member when the 
electrode array positioning member is in its second position. Such engagement with 
said latch member prevents the electrode array positioning member moving any further 

20 beyond the second position. The latch member may be positioned on any part of the 
device including on a wall of the housing or may form part of the capture member. 

In another embodiment wherein the electrode array positioning member is 
moved by movement of a slider along a slotted length of the housing, the limiting 
25 factor in this case may be the length of a slot in the housing along which the slider may 
travel. 

Preferably, when the electrode array is loaded onto the device of the present 
invention, a portion of the electrode array extmds a distance of approximately 7 to 10 
30 mm from the distal end of the housing. In this embodiment, when the distal end of the 
housmg is brought into abutment with a cochleostomy during a procedure, the leading 
tip of the electrode array is positioned in the middle of the lumen near the back of the 
basal turn of the scala tympani such that said leading tip of the electrode does not ^ert 
pressure on the surrounding tissue. 
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As the electrode array is moved to its second position by movement of the 
electrode array positioning member, the electrode array continues to follow a trajectory 
along the middle of the lumen of the scala tympani thereby avoiding pressure on the 
lateral wall of the cochlea thus minimising the potential for tramna to the lateral wall 
5 and the modiolar wall. 



The device of the present invention may further include a means to release an 
electrode array loaded thereon. In this embodiment, the electrode array may be 
released by a surgeon should manual insertion be preferred. 

10 

In another embodiment, the device of the present invention includes a safety clip 
member to prevent premature movement of the electrode array positioning member and 
thus movement of the electrode array. In this regard, it is envisaged that a surgeon 
would be required to release the safety clip prior to a surgical procedure. 

15 

It is envisaged that the safety clip may be positioned in engagement with the 
electrode array positioning member at or adjacent its first end. The safety clip may 
further abut with a portion of the housing such that the electrode array positioning 
member is prevented from moving to its second position. 

20 

Preferably, the safety clip is included in the packaging of the device to provide 
support during shipment and transportation. As a result, once unpacked, the device is 
in the correct position for an assembled cartridge and electrode array to be attached. 

25 The housing of the device may be made fi-om a plastics material such as 

polytetrafluoroethylene (PTFE) or polypropylene. Alternatively, the housing may be 
made from a metal such as surgical steel, or a combination of metal and/or plastic. The 
choice of material may depend upon whether the device is manufactured as a re-usable 
• or a disposable device. 

30 

Typically, the housing is tapered towards the distal end. Further, it is preferred 
that the housing is angled in structure such as to provide a good Ime of vision for a 
surgeon during insertion of the electrode array. In this embodiment, the electrode array 
positioning member and the capture member may also be angled along their length to 
35 correspond with the angled structure of the housing. Preferably, the angle of the 
housing is in the region of 20 to 30° , 



I t 



wo 03/070133 PCT/AU03/00229 

18 



Typically, the housing includes a handle and a tip member wherein the tip 
member is angled relative to the handle. As noted above, the tip member may be 
removably connected to the handle. Further, the tip member may be rotated relative to 
5 the handle such that rotational orientation of an electrode array loaded on the device 
may be set by a surgeon as desired or preferred for each surgery. 

Preferably, a region of the housing adjacent the distal end includes a window to 
allow a user to view the electrode array during loading of the electrode array onto the 
10 device. 

In a preferred embodiment, if the electrode array is loaded correctly, the user 
should be able to view the engagement portion of the straightening member of the 
electrode array which is captured by the capture member through the window. 

15 

The electrode array may be mounted on the device during the manufacture of 
the device. Typically, however, the electrode array is mounted on the device by a 
surgeon, immediately prior to surgery. 

20 In a fourth aspect, the present invention consists in a device for inserting an 

electrode array into a cochlea of a subject and removing a straightening member of the 
electrode array, the device including a housing eictending from a proximal end to a 
distal end, said distal end adapted to receive a portion of the electrode array, the device 
further including an electrode array positioning member which is adapted to 

25 substantially extend through said housing from a first end to a second end, said second 
end adapted to engage part of the electrode array such that movement of the electrode 
array positioning member from a first position to a second position effects movement 
of the electrode array from a first position substantially within the housmg to a second 
position substantially extending from the distal end of the housing; the device further 

30 including a capture member which extends at least partially through the housing and 
which has a region adapted to engage a portion of the straightening member of the 
electrode array and prevent said straightening member from moving with the electrode 
array from said first position substantially within the housing to said second position 
substantially extending from the distal end of the housing. 

35 
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In a fifth aspect, the present invention provides a method of inserting an 
electrode array into a cochlea of a subject using the device of the first aspect, said 
method including the steps of: 

5 (a) positioning the device with the electrode array loaded thereon into a surgical 

site of a subject imtil the distal end of the housing abuts with a cochleostomy in the 
wall of the cochlea; 

(b) causing the electrode array positioning member to move fi-om its first 
10 position to its second position such that the electrode array is caused to move fi-om its 

first position substantially within the housing to its second position substantially 
extending fi-om the distal end of the housing such that the electrode airay is advanced 
into the cochlea of a subject; wherein the straightening member of the electrode array is 
engaged and held by the capture member of the device such that said straightening 
15 member does not advance into the cochlea with the electrode array; and 

(c) withdrawing the device of the invention from the subject. 

In a sixth aspect, the present invention consists in a cartridge member for an 
20 electrode array, said electrode array having a straightening member, the cartridge 
member mcluding an elongate body extending from a first end to a second end, said 
elongate body having an internal lumen extending therethrough which is adapted to 
receive the electrode array; the cartridge member fiirther including a window in a 
portion of the sidewall of the elongate body adjacent the first end wherein said window 
25 enables a user to view a portion of the electrode array. 

The electrode array may be loaded onto the cartridge member of the sixth aspect 
by feeding a portion of the straightening member of the electrode array which extends 
from said electrode array into the second end of the cartridge member. 

30 

The elongate body further includes a slot along at least a portion of its length to 
accommodate the leads of the electrode array. Preferably, the slot is substantially 
straight and constant in width as it extends along said at least a portion of the elongate 
body. 
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The electrode array is preferably oriented such that the electrical leads of the 
electrode array are substantially aligned with said slot of the cartridge member. The 
electrode array may then be guided mto the cartridge member by pulling lightly on the 
electrical leads of the electrode array until the portion of the straightening member 
5 which extends from the electrode array also extends from the first end of the cartridge 
member. 

The cartridge member and electrode array may be used with the device 
disclosed in the first aspect of the invention wherein the cartridge member may be 
10 loaded onto the distal end of the housing of the device and the electrode array 
positioning member of the device caused to engage the electrode array within the 
cartridge member. The cartridge may come pre-loaded with the electrode array or, 
alternatively, a surgeon may load the electrode array onto the cartridge prior to a 
procedure. 

15 

In a preferred embodiment, a portion of the housing adjacent the distal end of 
the housing of the device includes a window. In this embodiment, as the cartridge 
member is loaded onto the device of the first aspect, the window of the cartridge 
member is aligned with the window in the housing of the device. 

20 

Typically, if the engagement portion of the straightening member can be seen 
through the window of the housing, the cartridge member and electrode array may be 
taken to be correctly mounted and a user may then commence with the surgical 
procedure. 

25 

In a preferred embodiment, the cartridge may be made from a number of 
materials and is preferably made from an electrically insulating material. Preferably, if 
not made of such a material, the cartridge includes an electrically insulatmg layer 
between the elongate body of the cartridge member and the electrode array. In this 
30 embodiment, a metal cartridge member may be coated on an inner wall defining the 
lumen of the main body with, for example^ Paralyne™, PTFE, a lubricious silicone, or 
a plastic paint such as ABS. 

In a seventh aspect, the present invention provides an electrode array for 
35 insertion into a cochlea of a subject, the electrode array including an elongate body 
which extends from a proximal end to a distal end and a straightening member 
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extending along at least part of the length of the elongate body wherein at least a 
portion of the straightening member extends beyond the proximal end of the elongate 
body, said at least a portion including a substantially spherical member, a substantially 
hemispherical member or an arrow-shaped member. 

5 

In an eighth aspect, the present invention is a method of implanting a pre-curved 
electrode array into a cochlea of a subject, said pre-curved electrode array being 
maintained in a substantially straight configuration by a straightening member, said 
method including the steps of: 

10 

advancing the pre-curved electrode array into the cochlea; and 

progressively removing the straightening member from the electrode array 
during insertion such that the electrode array assumes an advancement path that 
15 conforms to the natural shape of the cochlea th^eby reducing the incidence of damage 
to the sensitive structures of the cochlea. 

3rief Description of the Drawings of the Invention 

20 Figure 1 is a schematic view of a fiilly assembled device according to a 

preferred embodiment of the present invention; 

Figure 2 is a schematic view of the partiaUy assembled device of Figure 1; 

25 Figures 3a and 3b are schematic views of part of the electrode array positioning 

member of the device shown in Figure 1; 

Figure 4 is a further schematic view of the partially assembled device of Figure 

1; 

30 

Figure 5 shows schematic views of part of the capture member of the device of 
Figure 1; 

Figures 6a-6f and 6j show part of a straightening member of an electrode array; 
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Figures 6g, 6h, and 6i depict part of the straightening member bemg captured by 
an embodiment of a capture member of the device of the present invention; 

Figure 7 is a view through a window of the device depicted in Figure 1; 

5 

Figure 8 is a further schematic part view of the device of Figure 1; 

Figures 9a, 9b and 9c show the device of Figure 1 during the various stages of 
insertion of an electrode array; 

10 

Figures 10a, 10b and 10c show a cartridge member according to another aspect 
of the invention; and 

Figures 11a to 22c depict fiirther embodiments of the device of the present 
15 invention. 

Detailed Description of the Invention 

A device of one embodiment of the present invention is generally depicted as 10 
20 in the accompanying drawings. The device 10 is used for inserting an electrode array 
100 into a cochlea of a subject and removing a straightening member 101 of the 
electrode array 100. 

The device comprises a housing 11 which extends from a proximal end 12 to a 
25 distal end 13. The distal end 13 is adapted to receive a portion of the electrode array 
100. 

The device forther comprises an electrode array positioning member 14 which 
extends through the hoxising 1 1 from a first end IS to a second end 16. The second end 
30 16 engages part of the electrode array 100 such that movement of the electrode array 
positioning member 14 from a first position to a second position effects movement of 
the electrode array 100 from a first position substantially within the housing 11 to a 
second position substantially extending from the distal end 13 of the housing 11. 

35 The device 10 also has a capture member 17 which extends through the housing 

11 from one end 23 to a capture end 24. The capture end 24 engages a portion of the 
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Straightening member 101 of the electrode array 100 such that the straightening 
member 101 is restricted from moving with the electrode array 100 from its first 
position substantially within the housing 11 to its second position substantially 
extending from the distal end 13 of the housing 11. 

5 

The electrode array positioning member 14 includes a plunger 18 at its first end 
15, When the device 10 is in use, a user exerts pressure on the plunger 18 to cause 
movement of the electrode array positioning member 14 from its first position to its 
second position, that is in a direction towards the distal end 13 of the housing 11. The 
10 plunger 18 includes a thumb rest 19 which is adapted to abut with the proximal end 12 
of the housing 11. This abutment limits movement of the plunger 18 towards the distal 
end 13 of the housing 11 thus ensuring that a user does not advance the electrode array 
100 to an undesirable depth into a cochlea of a subject. 

15 A region 21 of the electrode array positioning member 14 adjacent to the second 

end 16 is slotted as depicted in Figure 3a. The slotted region 21 receives part of the 
straightening member 101 of the electrode array 100 as described in fiuther detail 
below. The slotted region 21 may also include a window as depicted in Figure 3b. 

20 The slotted region 21 also receives a portion of the capture member 17. 

The capture member 17 comprises an elongate member 22 which extends from 
the one end 23 to the capture end 24. 

25 As shown in Figure 5, the capture member 17 includes a flap member 25 located 

adjacent the capture end 24. The flap member 25 is adapted to engage part of the 
straightening member 101 of the electrode array 100 when said electrode array 100 is 
loaded onto the device 10. 

30 As shown, the capture end 24 of the capture member 17 forms a hollow cylinder 

26 which, when the device 10 is fully assembled, extends aroimd the second end 16 or 
a portion adjacent thereto of the electrode array positioning member 14 (as shown in 
Figures 2 and 4). The flap member 25 extends from the capture end 24 and into the 
slotted region 21 of the electrode array positioning member 14. 

35 
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The straightening member 101 of the electrode array 100 extends through a 
central lumen or along a slot in the electrode array (not shown) and an engagement 
portion 103 extends beyond the proximal end 102 of the electrode array 100. The 
straightening member 101 acts to straighten a pre-curved electrode array thus enabling 
5 msertion of the electrode array into the cochlea. 

The engagement portion 103 of the straightening member 101 includes a ball 
member 104, a loop 105, an arrow member 106, a bullet member 107 or a 
hemispherical member 108. As depicted in Figures 6a to 6d, the engagement portion 

10 includes loop 105 in combination with any one of ball member 104, arrow member 
106, bullet member 107 or hemispherical member 108. In this regard, loop 105 is 
located further from the electrode array 100 than either ball member 104, arrow 
member 106, bullet member 107 or hemispherical member 108. A surgeon may 
therefore maintain the option of inserting the electrode array 100 manually wherein the 

15 loop 105 may be more easily captured by a hand tool such as a hook, forceps, tweezers 
or the like. Rather than graspmg the loop 105, it is possible to provide a surface 199 
having a recess formed therein such that it may form a concave face which may be 
captured either by the capture member of the device or alternatively captured by a 
surgeon using a hand tool, such as a surgical pick. 

20 

In Figures 6e and 6f, the loop 105 is formed from an aperture 109 in bullet 
member 107. The aperture 109 enables a surgeon to capture the straightening member 
101 with a hand tool as mentioned above. - 

25 The electrode array 100 is loaded onto a cartridge member 29 with engagement 

portion 103 extending from one end of the cartridge member 29. The end of the 
cartridge member 29 with the engagement portion 103 extendmg therefrom is received 
within the distal end 13 of the housing 11. As the cartridge member 29 is loaded onto 
said distal end 13, the engagement portion 103 moves through the slotted region 21 of 

30 electrode anray positioning member. 14. As discussed above, the flap member 25 of the 
capture member 17 extends into the slotted region 21. 

If the flap member 25 is made from a resiliently flexible material, as the 
engagement portion 103 moves into and along the slotted region 21 of the electrode 
35 array positioning member 14, the flap member 25 is deformed by the engagement 
portion 103 as it passes said flap member 25. Once the engagement portion 103 has 
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moved beyond the flap member 25, the flap member 25 resumes its original 
configuration, that* is, extending through the slot of the slotted region 21 of the 
electrode array positioning member 14. 

5 The positioning of the flap member 25 extending through the slot of the slotted 

region 21 prevents any further movement of the engagement portion 103 in the reverse 
direction, that is, towards the second end 16 of the electrode array positioning member 
14. 

10 Figure 6g to 6i show the engagemejot portion 103 passing the flap member 25. 

In Figure 6g, the engagement portion 103 includes ball member 104 whereas in Figure 
6h, the engagement portion 103 includes a hemispherical member 108. 

The engagement portion 103 shown in Figure 6i includes an arrow member 106 
15 which has the advantage that it is has a gradual and longer taper than the ball 1 04 or the 
hemisphere 108. 

With the electrode array 100 loaded onto the device 10, the second end 16 of the 
electrode array positioning member 14 abuts with a proximal end 102 of the electrode 
20 array 100. The engagement portion 103 extmds into the slotted region 21 of the 
positioning member 14 and is held within the slotted region 21 by the flap member 25. 

When the plunger 18 of the electrode array positioning member 14 is moved in a 
direction towards the distal end 13 of the housing, the second end 16 of the electrode 
25 array positioning member 14 pushes the proximal end 102 of the electrode array 100 
such that the electrode array 100 is advanced jfrom the distal end 13 of the housing 11, 
and when used in a surgical procedure, advanced into a cochlea of a subject. 

As the electrode array 100 is advanced into the cochlea, as detailed above, the 
30 engagement portion 103 of the straightemng member 101 is held by the flap member 
25 of the capture member 17 and therefore the straightening member 101 is restricted 
fi-om advancing into the cochlea with the electrode array 100. There may be some 
advancement of the straightening member 101 with the electrode array 100, however 
such advancement will only be relatively minimal until the flap member 25 captures the 
35 engagement portion 103 of the of the straightening member 101. Accordingly, the 
electrode array 100 advances off the straightening member 101 and into the cochlea. 
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Substantially free of the straightening member 101, the electrode array 100 may then 
start to take on a pre-curved configuration within the cochlea of the subject, allowing 
the electrode array to assume a mid scala trajectory into the cochlea which reduces the 
reliance on the sensitive structures of the walls of the cochlea to guide the electrode 
5 array into the cochlea. As a result, this provides a more eflBcient, safer, less traumatic, 
and potentially deeper electrode array insertion procedure. 

To fiilly remove the straightening member 101 from the electrode array 100, the 
capture member 17 is moved in a direction towards the proximal end 12 of the housing 
10 11. Such movement causes the flap member 25 of the capture member 17 to abut with 
the engagement portion 103 of the straightening member 101 and pull said engagement 
portion 103 along the slotted region 21 of the electrode array positioning member 14 in 
a direction towards the proximal end 12 of the housing 1 1 . 

15 The one end 23 of the capture member 17 is connected to a shde member 31, 

which when the device is fixlly assembled, is located within the housing 11. The slide 
member 31 includes two fingers rests 32 which extend from the slide member 31 
through two opposing slots 33 in the wall of the housing 11. A user moves the finger 
rests 32 along the slots 33 to effect movement of the capture member 17. Movement of 

20 the finger rests 32 in a direction towards the proximal end 12 of the housing 11 will 
effect fiill withdrawal of the straightening member 101 from the electrode array 100. 

The device 10 fiirther comprises a safety mechanism to prevent withdrawal of 
the straightening member 101 before the electrode array positioning member 14 has 

25 moved to its second position and the electrode array 100 advanced into the cochlea of a 
subject. In this regard, the slide member 3 1 fiirther includes a spring member 34 which 
is housed within a recess in the slide member. The spring member 34 is made from a 
resiliently flexible material and includes a main body 35 which on one side 36 is 
hingedly connected to a leg member 37. On an opposing side 38 of the main body 35, 

30 the spring member 34 includes a housing engagement portion 39 which extends from 
the main body 35 and into a niche (not shown) in the inner wall of the housing 1 1 of the 
device 10. When the housing engagement portion 39 is positioned within the niche of 
the housing 11, any movement of the spring member in either a direction towards the 
distal end 13 or the proximal end 12 of the housing 11 is prevented. As the spring 

35 member 34 is housed within the slide member 3 1, the slide member 3 1 and the capture 
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member 17 (which is connected to said slide member 3 1) are prevented from moving in 
either direction. 

The slide member 31 and the main body 35 of the spring member 34 fiirther 
5 include a groove 40 which receives a portion of the electrode array positioning member 
14 and allows the electrode array positioning member to pass therethrough. 

The electrode array positioning member 14 comprises a number of components 
connected to or integral with one another. The plunger member 18 comprises a thumb 
10 rest 19 connected to or mtegral with a pushing arm 41. The pushing arm 41 is 
connected to or integral with an intermediate member 42 which has a smaller cross- 
sectional diameter than the pushing arm 41. Finally, the intermediate member 42 is 
connected to or integral with an end member 43. 

15 The end of the pushing arm 41 which is connected to the intermediate member 

42 is slightly tapered in its join with the intermediate member 42. Accordingly, said 
end of the pushing arm 41 which joins with the intermediate member 42 forms a 
shoulder 44. 

20 In use, the intermediate member 42 passes through the groove 40 of the sUde 

member 31 and the spring member 34 when the plunger 18 is actuated and the 
electrode array 100 advanced into a cochlea. Movement of the intermediate member 
42 through the groove 40 does not disrupt the configuration of the spring member 34. 
Accordingly, if the spring member 34 is positioned such that the housing engagement 

25 member 39 is within the niche in the housing 11, movement of the intermediate 
member 42 through the groove 40 does not dislodge the housing engagement member 
39 and thus the spring member 34, slide member 31 and capture member 17 are fixed 
in position relative to the housing 11. This enables the electrode array positioning 
member 14 to be moved to its second position without the straightening member 101 of 

30 the electrode array 100 being withdrawn prematurely from said array. 

As the electrode array positioning member 14 reaches its second position, the 
tapered end of the pushing arm extends into the groove 40 until the shoulder 44 of the 
pushing arm 41 pushes against a wall of the groove 40 of the main body 34. This 
35 causes the main body 34 to move about its hinged joint with the leg member 37 from a 
first position wherein the main body 34 is relatively spaced from the leg member 37 to 
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a second position wherein said main body 34 is relatively less spaced from the leg 
member 37. Such movement of the main 6ody 34 of the spring member 34 disengages 
the housing engagement member 39 from the niche in the inner wall of the housing 11. 
With the housing engagement member 39 disengaged from the inner wall of the 
5 housing 11, the slide member 31 and the capture member 17 are free to be moved by 
way of the finger rests 32 m a direction towards the proximal end 12 of the housing 11, 

The housing 11 is tapered towards the distal end 13 to form a tip member 50 
suitable for introduction into a patient. The tip member 50 may be integral with the 
10 remainder of the housing 1 1 or may in the alternative be detachable from the remainder 
of the housing 1 1'aS^ljown in Figure 2. 

Further, the tip member 50 is angled relative to the remainder of the housing 1 1 
to provide a good line of vision for a surgeon during insertion of the electrode array 
15 100. The electrode array positioning member 14 and the capture member 17 are also 
angled along their length to correspond with the angled structure of the housing 1 1 . 

The tip member 50 of the housing 11 includes a window 46 to allow a user to 
view the electrode array 100 once said array is loaded onto the device 10. If loaded 
20 correctly, the user should be able to view the engagement portion 103 of the 
straightening member 101 through the window as shown in Figure 7. 

Figures 9a, 9b and 9c show the device during the various stages of a surgical 
procedure. The plunger 18 is steadily moved towards the proximal end 12 of the 

25 housing 11 until it abuts with the proximal end 12 and cannot be moved any fiirther. 
As depicted, the movement of the plunger 18 advances the electrode array 100 from the 
distal end 13 of the housing 11. As the straightening member 101 is held by the 
capture member 17 of the device 10, the electrode array 100 advances off the 
• straightening member and from the housing 1 1, whereupon it takes on a pre-determined 

30 curved configuration. The finger rests 32 may then be drawn back towards the 
proximal end 12 of the housing 11 such that the straightening member 101 is fiilly 
removed from the electrode array 100. 

A cartridge member as defined in the third aspect of the invention is generally 
35 depicted as 129 in the accompanying drawings. The cartridge member 129 is shown 
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when used with electrode array 100 which has straightening member 101 extending 
therefrom. 

As depicted in Figures 10a, 10b and 10c, the cartridge member 129 includes an 
5 elongate body 130 which extends from a first end 131 to a second end 132. The 
elongate body 130 has an internal lumen 133 which extends therethrough and which is 
adapted to receive the electrode array 100. 

The cartridge member 129 ftirther includes a slot 134 along a portion of the 
10 length of the elongate body to accommodate the electrical leads of the electrode array 
100 and a window 135 in a portion of the sidewall of the elongate body 130 adjacent 
the first end 131. The window 135 enables a user to view a portion of the electrode 
array 100 which is positioned within the lumen 133 of the cartridge member 129. 

15 The electrode array 100 is loaded onto the cartridge member 129 by feeding the 

engagement portion 103 of the straightening member 101 of the electrode array 100 
into the second end 132 of the cartridge member. The electrode array 100 is oriented 
such that the electrical leads of the electrode array 100 are substantially aligned with 
the slot 134 along the elongate body 130 of the cartridge member 129. The electrode 

20 array 100 is then guided into the cartridge member 129 by pulling lightly on the 
electrical leads of the electrode array 100 imtil the ball 104 and loop 105 extend from 
the first end 131 of the cartridge member 129. 

The cartridge member 129 and electrode array 100 may be used with device 10 
25 as depicted in Figures 10b and 10c. The cartridge member 129 is loaded onto the distal 
end 13 of the housing 11 and the electrode array positioning member 14 of the device 

10 caused to engage the electrode array 100 within the cartridge member 129. 

As mentioned above, a portion of the housing 11 adjacent the . distal end 13 
30 includes a wmdow 46. As the cartridge member 129 is loaded onto the device 10, the 
window 135 of the cartridge member 129 is aligned with the window 46 in the housing 

11 of the device 10. 

Figures 11a to lid show a further embodiment of device 10 of the present 
35 invention wherein the electrode array positioning member 14 comprises an elongate 
member extending from first end 15 to second end 16. Second end 16 is forked to 
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maximise engagement with electrode array 100. In this embodiment, the positioning 
member includes a plunger 18 at its first end IS. Movement of the plunger 18 in the 
direction shown by the arrow in Figure lid causes the electrode array 100 to move 
from the distal end of the housing 1 1 and into a cochlea of a patient. 

5 

The capture member 17 of this embodiment comprises a tie member 150 which 
is anchored at one end 151 to an anchor 152 located on a wall of the housing 11. At its 
second end 153 the tie member 150 engages the engagement portion 103 of 
straightening member 101. In this case, the tie member forms a loop at the second end 
10 1 S3 to engage a complementary part of the engagement portion. 

As the housing 11 of this embodiment remains relatively fixed m the forward 
direction during the insertion procedure, as the electrode array is advanced into the 
cochlea, the engagement portion 103 of the straightening member is held by the tie 
15 member ISO and thus the electrode array 100 advances off the straightening member 
101. 



This embodiment has a nimiber of safety features including a cochleostomy 
stopper 1S4 positioned adjacent the distal end 13 of the housing 11. During an 
20 msertion procedure, the cochleostomy stopp^ 154 abuts with an edge of a 
cochleostomy such that the housing 11 is prevented from advancing too &i into a 
cochlea of a subject. 

Other safety features include a means to prevent the electrode array 100 from 
25 advancing too far into a cochlea of a subject thereby damaging the surrounding tissue. 
In this regard, the electrode array positioning member 14 includes a second stopper 155 
located at a position along its length. The second stopper 155 abuts with a portion of 
the housmg 11 such that the electrode array positioning member 14 is prevented from 
moving any fiirther-in a direction towards the distal end 13 of the housing 1 1 . 

30 

^ A further embodiment of device 10 is depicted in Figures 12, 12a, 12b, 13, 13a 
and 13b, The housing 11 comprises a handle 160 and a tip member 161. The tip 
member 161 includes the electrode array positioning member 14 which comprises an 
inner member 162 which is slidably receivable within an outer member 163. The inner 
35 member 162 comprises an elongate tubular structure extending from a first end 164 
connected to the handle 160 to a second end 165 adapted to receive electrode array 100. 
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The tubular stnicture of the inner member 162 defines an internal lumen 159 extending 
therethrough. 

The outer member 163 also comprises a tubular structure defining an internal 
5 lumen 170, The outer member 163 extends fi*om a proximal end 166 relatively 
adjacent the handle 160 to a distal end 167 relatively distal the handle 160. The outer 
member 163 further includes capture member 17 positioned along the length of the 
outer member 163. 

10 The handle 160 comprises a plunger member 168 which, when the device is in 

use, is moved forward relative to the outer member 163 and in a direction towards the 
cochlea (not depicted) of the subject. As the inner member 162 is connected to the 
handle 160, such movement causes the iimer member 162 to move longitudinally 
forward relative to the outer member 163 until at least part of the inner member extends 

15 beyond the distal end 167 of the outer member 163. This action advances the electrode 
array 100 forward of the outer member 163 and into the cochlea. 

The outer member 163 includes a cochleostomy stopper 154 as depicted in 
Figures 12a and 13a. The cochleostomy stopper 154 is located adjacent the distal end 
20 167 of the outer member 163. In use, the cochleostomy stopper 154 abuts with the 
edge of a cochleostomy (not shown) thereby preventing the outer member 163 firom 
moving into the cochlea. In this way, the outer member 163 is substantially fixed in a 
position and cannot move &rther into the cochlea during use of the device 10. 

25 The capture member 17 comprises a flap member 25 as depicted in Figures 12a, 

12b, 13a and 13b, The flap member 25 extends fi-om a wall 169 of the outer member 
into the lumen 170 of the tubular outer member 163 and through a slot 158 in the a wall 
of the inner member 162 sudi that it extends into lumen 159 of the mner member 162. 

30 In this embodiment, the engagement portion 103 of the straightening member 

101 of the electrode array 100 is depicted as a loop 105 which is engaged by flap 
member 25. 

To fiilly remove the straightening member 101 from the electrode array 100, the 
35 device 10 may fiirther include a tie line 171. The tie line 171 is connected at a first end 
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172 to an actuator member 173 located on handle 160. At a second end 174, the tie line 
171 is connected to loop lOS of straightening member 101. 

The tie line 171 is a flexible cord made from a suture-type material. Such 
5 material has the advantage that it is biocompatible. 

The actuator member 173 is a sliding means 175 which is movable along a 
length of the handle 160. 

10 As the sliding means 175 is pulled back away from the surgical site, the tie line 

171 is pulled taut such that the straightening member 101 together with the outer 
member 163 (as the outer member is in engagement with the straightening member via 
the capture member) are pulled away from a cochleostomy thereby fully withdrawing 
the straightening member 101 from the electrode array 100. 

15 

In the embodiment of the invention depicted in Figures 13, 13a and 13b, the 
device 10 includes a pulling rod 176 which is connected at one end 177 to the sliding 
means 175 and connected at a second end 178 to the proximal end 166 of the outer 
member 163. Movement of the slidmg means 175 in a direction away from a surgical 
20 site causes the outer member 163 to withdraw from the cochleostomy site. As the 
capture member 17 of the outer member 163 is in engagement with engagement portion 
103 of straightening member 101, movement of the sliding means 175 in this manner 
fully withdraws the straightening member 101 from the electrode array 100. 

25 In the embodiment of the invention depicted in Figure 14, the outer member 163 

comprises the electrode array positioning member 14 which is connected to plunger 
member 168. The iimer member 162 includes the capture member 17 ie flap member 
25 on a wall of the inner member and extending into lumen 159 of inner member 162. 

30 Movement of plunger member 168 causes movement of the outer member 163 

relatively towards a surgical site such that the electrode array 100 is advanced into a 
cochlea of a subject. The outer member 163 may be directly connected to the handle 
160 as depicted in Figure 14 or, alternatively connected to the handle by a piston 
member 180 as depicted in Figures 15, 15a and 15b. 
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The pulling rod 176 is connected at its second end 174 to the first end 164 of the 
inner member 162. Movement of the sliding means 175 in a direction away from a 
surgical site causes the inner member to move away from the surgical site thereby fiilly 
withdrawing the straightening member 101 from the electrode array 100. 

5 

The device shown m Figures 17 and 17a, b and c has a housing 11 which 
comprises an inner member 162 and an outer member 163. The inner member is 
received within lumen 170 of the outer member 163. The electrode array positioning 
member 14 in this embodiment may be seen as an elongate pushing rod 190 which 
10 extends through lumen 159 of inner member 162, along a substantially length of the 
inner member 162. 

The inner member 162 includes the capture member which typically comprises 
flap member 25 extending from a wall of the inner member 162 and into the liunen 159 
15 of inner member 162. The capture member engages engagement portion 103 of the 
straightening member which extends into the lumen 159 at the second end 165 of the 
iimer member 162 when an electrode array is loaded onto the device. 

The electrode array is advanced into the cochlea 300 during a procedure by 
20 pushing plunger 18. As the electrode array positioning member advances towards the 
cochlea 300 of a subject, the inner member 162 is held in a relatively fixed manner 
such that it cannot move in said forward direction. The electrode array 100 therefore 
advances off the straightening member 101. Alternatively or in addition to, the 
electrode array positioning member 14 may include an actuator member 191. The 
25 actuator member 191 extends from the elongate pushing rod 190 and through slots in 
the walls of the both the iimer member 162 and the outer member 163. The actuator 
member 191 may be moved along said slots to actuate movement of the electrode array 
positioning member 14. 

30 As depicted in Figures 18a and 18b, the second end 16 of the electrode array 

positioning member 14 includes a recessed portion 192 to accommodate engagement 
portion 103 of the straightening member 101. In this regard, the electrode array loaded 
on the device 10 may be moved by pushing the pushing rod against a proximal end 200 
of the electrode array rather than pushing against engagement portion 103. This 

35 prevents damage to the engagement portion 103 which is housed in said recessed 
portion 192. 
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The embodiment of the invention depicted in Figures 19, 19a and 19b show how 
the elongate pushing rod 192 may be moved by movement of the actuator member 191. 
Rather than being connected to or forming part of the elongate pushing rod 190, the 
5 actuator member is brought into engagement with a proximal end 193 of the pushing 
rod 190. 

The actuator member is a slide which may move along slots in the inner and the 
outer members. The actuator member 191 fiirther includes an extension member 194. 

10 When the pushing rod 190 is in its second position, the extension member 194 abuts 
with a wedge 195 that inwardly extends from a wall of the inner member 162 and into 
lumen 159 of inner member 162. The extension member 194 is relatively rigid in 
structure and when the actuator member 191 is withdrawn from the surgical site, the 
extension member 194 exerts pressure on the wedge member 195 thereby causmg the 

15 inner member 162 to also move in a direction away from the surgical site. As the inner 
member 162 includes the capture member 17, such movement allows fiill withdrawal of 
the straightening member 101 of an electrode array 100. 

In the embodiment of the invention depicted in Figures 20 and 20a, the capture 
20 member 17 includes a pair of jaw members 200 at its capture end 24. The jaw 
members 200 are made from a suitably malleable material to allow movement of said 
jaw members 200 from a first open position(shown in Figure 20) to a second closed 
position (shown in Figure 20a). The jaw members 200 are moved to their closed 
position by movement of the electrode array positioning member 14 which in this 
25 embodiment comprises inner member 162. In this regard, the jaw members 200 may 
be held by elongate member 201 which extends through lumen 159 of inner member 
162. The jaw members 200 extend from the second end 165 of the inner member 162 
and flare outwardly from said second end 165. Movement of the iimer member 162 by 
actuator member 191 causes the second end 165 of the inn^ member 162 to abut with 
30 the flared out jaw members 200. 

The continued force applied to the jaw members 200 as the inner member 162 
moves from its first to its second position causes said jaw members 200 to deform and 
take on their second closed position thereby capturing the engagement portion 103 of 
35 the straightening member of an electrode array 100 loaded onto the device 10. 
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The capture member is prevented 'from moving in the direction of the inner 
member 162 by stopper member 204 which abuts with a shoulder 205 of a recessed 
section 206 of the capture member 17. 

5 The capture member 17 of this embodiment fiirther includes a latch member 202 

which engages actuator member 191 when the inner member 162 is in its second 
position. By moving the actuator member 191 in a reverse direction, away from a 
surgical site, said actuator member abuts with a shoulder 203 of the latch member 202 
such that the latch member 202 and the capture member 17 are caused to move in said 
10 direction away from the surgical site such that the straightening member 101 is fully 
removed from the electrode array 100. 

The device 10 includes a safety clip 210 which is depicted in Figure 21, and 
when used with the device 10 in Figures 22a, b and c. The safety clip 210 prevents 
15 premature movement of the electrode array positioning member 14 and thus movement 
of the electrode array 100. 

The safety clip 210 is clipped onto a region of the electrode array positioning 
member 14 adjacent its first end 15. In the embodiment depicted, a region of the 

20 electrode array positioning member 14 adjacent said first end 15 extends beyond the 
proximal end 12 of the housing 1 1. Movement of the first end IS of the electrode array 
positioning member towards the proximal end 12 of the housing allows the electrode 
array 100 to advance off straightening member 101 and into a cochlea of a subject. The 
safety clip 210 abuts with the proximal end 12 of the housing 11 thereby preventing 

25 any such forward movement of the electrode array positioning member 14. 

It will be appreciated by persons skilled in the art that numerous variations and 
modifications may be made to the invention as shown in the specific embodiments 
without departing from the spirit or scope of the invention as broadly described. The 
30 present embodiments are, therefore, to be considered in all respects as illustrative and 
not restrictive. 
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CLAIMS: 

1. A device for implanting an electrode array into the body of a subject and 
removing a straightening member of the electrode array, the device including a main 

5 body which extends from a proximal end to a distal end wherein the distal end receives 
at least a portion of the electrode array, the device further including an electrode array 
positioning member that is movable from a first position to a second position, said 
movement of the electrode array positioning member from its &st position to its 
second position effecting movement of the electrode array from a first position wherein 

10 it is housed relatively within the main body to a second position wherein a substantial 
length of the electrode array extends from the distal end of the main body; the device 
further including a capture member which engages at least a portion of the 
straightening member of the electrode array and restricts said straightening member 
moving with the electrode array to its second position upon movement of the electrode 

15 array positioning member. 

2. The device of claim 1 wherein the electrode array is implanted in a cochlea of a 
subject. 

20 3. The device of claim 2 wherein the main body of the device forms a housing 
extending from the proximal end to the distal end. 

4. The device of claim 3 wherein the housing includes a handle and a tip member. 

25 5. The device of claim 3 or claim 4 wherein the housing includes an inner member 
positioned at least partially within an outer member. 

6. The device of any one of claims 3 to 5 wherein the electrode array positioning 
member is an elongate member that substantially extends through said housing from a 

30 first end to a second end, said second end adapted to engage part of the electrode array 
and wherein a portion of the electrode array positioning member adjacent its first end 
extends from the proximal end of the housii^. 

7. The device of claim 6 wherein the electrode array positioning member includes 
35 a plunger member having an actuator member at or adjacent its first end. 
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8. The device of claim 7 wherein the actuator member abuts with the proximal end 
of the housing when the electrode array positioning member is in its second position. 

9. The device of any one of the preceding claims wherein at least a portion of the 
5 electrode array positioning member adjacent the second end comprises a substantially 

hollow cylinder defming a lumen to receive an engagement portion of a straightening 
member of an electrode array. 

10. The device of claim 9 wherein the capture member comprises an elongate 
10 member which extends from one end to a capture end wherein at or adjacent the 

capture end said capture member mcludes a flap, hook, loop or tie member or any 
member capable of engaging with the engagement portion of the straightening member 
when said electrode array is loaded onto the device. 

15 11. The device of any one of the preceding claims wherein at least a portion of the 
electrode array positioning member adjacent its second end includes a slot along its 
wall. 

12. The device of claim 11 wherein said slotted portion of the electrode array 
20 positioning member receives at least part of the capture member. 

13. The device of claim 12 wherein said slotted portion of the electrode array 
positioning member receives the flap member of the capture member, said flap member 
extending into the lumen of the electrode array positioning member and substantially 

25 occluding said lumen. 

14. The device of any one of claims 10 to 13 wherein the flap member is made from 
a resiliently flexible material including a plastics material. 

30 IS. The device of any one of claims 9 to 14 wherein the engagement portion of the 
straightening member of the electrode array extends from a proximal end of said 
electrode array. 

16. The device of claim 15 wherein said engagement portion of the straightening 
35 member includes a substantially spherical, hemispherical, conical, bullet-like, or arrow- 
shaped member. 
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17. The device of claim 15 wherein the engagement portion uicludes a loop or a 
combination of a loop with any one of a substantially spherical, hemispherical, conical, 
bullet-like, or arrow-shaped member. 

5 

18. The device of claim 15 wherein the engagement portion of the straightening 
member comprises a substantially spherical, hemispherical, conical, bullet-like, or 
arrow-shaped member having an aperture therein. 

10 19. The device of any one of claims 9 to 18 wherein movement of the engagement 
portion of the straightening member through the hmien of the electrode array 
positioning member in a direction towards the proximal end of the housing causes 
engagement of the flap member by the engagement portion such that the flap member 
is caused to move from a first position wherein it substantially occludes the lumen of 

15 the electrode array positioning member to a second position wherein said lumen is not 
substantially occluded by said flap member and whereby the engagement portion may 
pass by the flap member. 

20. The device of claim 19 wherein when the engagement portion of the 
20 straightening member has moved beyond the flap member in a direction towards the 

proximal end of the housing, the flap member resimie its first position extending 
through the slot of the slotted portion of the electrode array positioning member and 
into the lumen of the electrode array positioning member thereby substantially 
occluding said lumen. 

25 

21. The device of any one of claims 15 to 20 wherein when the electrode array is 
loaded onto the device, the second end of the electrode array positioning member abuts 
with the proximal end of the electrode array. 

30 22. The device of claim 21 wherein movement of the electrode array positioning 
member to its second position causes said second end of the electrode array positioning 
member to push the electrode array such that said electrode array is advanced from the 
distal end of the housing, and when used in a surgical procedure, advanced into a 
cochlea of a subject. 

35 
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23. The device of claim 22 wherein as the electrode array is advanced from the 
distal end of the housing, the engagement portion of the straightening member is held 
by the flap member such that the straightening member is prevented from advancing 
past said flap member with the electrode array. 

5 

24. The device of any one of the preceding claims wherein the capture member is 
connected to a slide member said slide member being movable in a direction towards 
the proximal end of the housing and wherein movement of the slide member towards 
the proximal end of the housing effects foil withdrawal of the straightening member 

10 from the electrode array. 

25. The device of claim 24 further including a safety mechanism to prevent 
withdrawal of the straightening member before the electrode array positioning member 
has moved to its second position and the electrode array advanced into the cochlea of a 

15 subject. 

26. The device of claim 25 wherein the safety mechanism includes a spring member 
housed within a recess of the slide member, said spring member being made from a 
resiliently flexible material and including a main body which, on one side is hingedly 

20 connected to a leg member and on an opposing side has a housing engagement portion 
which extends from the main body and into a niche in the inner wall of the housing of 
the device. 

27. The device of claim 26 wherein when the housing engagement portion is 
25 positioned within the niche of the housing, any movement of the spring member and 

the slide member relatively towards or away from the distal end of the housing is 
prevented. 

28. The device of claim 26 or claim 27 wherein the slide member and the main body 
30 of the spring member further include a groove which receives a portion of the electrode 

array positioning member thereby allowing the electrode array positioning member to 
pass through the groove of the slide member as the electrode array positioning member 
is moved from its first to its second position. 

35 29. The device of claim 28 wherein the electrode array positioning member 
comprises a number of components connected to or integral with one another said 
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components including a plunger member, said plunger member comprising a thumb 
rest which is connected to or integral with a pushing arm. 

30. The device of claim 29 wherein the thumb rest and pushing arm are made from a 
5 relatively hard material including a hard plastics material and wherein the pushing arm 
is connected to or integral with an intermediate member said intermediate member 
being made from a relatively more flexible material than the thumb rest and pushing 
arm. 

10 31. The device of claim 30 wherein said intermediate member has a smaller cross- 
sectional diameter than the pushing arm. 

32. The device of any one of claims 29 to 31 wherein the intermediate member is 
connected to or integral with an end member, said end member adapted to engage the 

15 electrode array. 

33. The device of any one of claim 29 to 32 wherein a portion of the pushing arm 
adjacent its connection with the intermediate member is tapered to form a shoulder. 

20 34. The device of claim 33 wherein movement of the electrode array positioning 
member from its first position to its second position causes the intermediate member to 
pass along the groove in the slide member and spring memb^ until when the electrode 
array positioning member is in its second position, the shoulder of the pushing arm 
extends into the groove of the main body of the slide and pushes against a wall of the 

25 groove of the main body, causing the main Isody to move about its hinged joint with the 
leg member from a first position wherein the main body is relatively spaced from the 
leg member to a second relatively less spaced position such that said movement of the 
main body relative to the leg member disengages the housing engagement member 
froni the niche in the inner wall of the housing such that the slide member and the 

30 capture member are movable in a direction towards the proximal end of the housing. 

35. The device of any one of claims 3 to 34 further including a cochleostomy 
stopper at or adjacent the distal end of the housing, said cochleostomy stopper adapted 
to abut with an edge of a cochleostomy during a surgical procedure. 
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36. The device of any one of claims 3 to 35 further including a safety clip member 
to prevent premature movement of the electrode array positioning and thus movement 
of the electrode array. 

5 37. The device of claim 36 wherein the safety clip member is in engagement with 
the electrode array positioning member at or adjacent its first end and wherein fiirther 
the safety chp member abuts with a portion of the housing such that the electrode array 
positioning member is prevented fi-om moving fi-om its first to its second position. 

10 38. The device of claim 3 wherein the housing is made firom a plastics material 
mcluding PTFE or polypropylene. 

39. The device of any on of claims 3 to 38 wherein the housing is tapered towards 
the distal end. 

15 

40. The device of any one of claims 3 to 39 wherein the housing is angled along its 
length. 

41. The device of claim 39 wherem the angle of the housing is between 20 and 30^ . 

20 

42. A system for inserting an electrode array mto a cochlea of a subject, said system 
comprising; 

a pre-curved electrode array maintamed in a substantially straight configuration 
25 by a straightening member positioned along a substantial length of said array; and 

an insertion device for receiving said electrode array; 

wherein the electrode array is advanced into the cochlea of a subject by the 
30 insertion device and wherein further the straightening member of the electrode array is 
substantially prevented firom advancing into the cochlea by said insertion device such 
that as the electrode array is advanced into the cochlea said electrode array can 
gradually assume its pre-curved configuration thereby adopting an advancement path 
that conforms with the natural shape of the cochlea. 
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43 . A system for inserting an electrode array into a cochlea of a subject, said system 
comprising; 

a pre-curved electrode array maintained in a substantially straight configuration 
5 by a straightening member positioned along a substantial length of said array; 

a loading cartridge for receiving said electrode array; and 

an insertion device for receiving said loading cartridge with said electrode array 
10 positioned thereon; 

wherein the insertion device causes the electrode array to advance from the 
loading cartridge and into the cochlea of a subject whilst substantially preventing the 
straightening member of the electrode array fi-om advancing into the cochlea such that 
15 as the electrode array is advanced into the cochlea said electrode array can gradually 
assume its pre-curved configuration thereby adopting an advancement path that 
conforms with the natural shape of the cochlea. 

44. A device for inserting an electrode array into a cochlea of a subject and 
20 removing a straightening member of the electrode array, the device including a housing 

extending from a proximal end to a distal end, said distal end adapted to receive a 
portion of the electrode array, the device fiuther including an electrode array' 
positioning member which is adapted to substantially extend through said housing from 
a first end to a second end, said second end adapted to engage part of the electrode 

25 array such that movement of the electrode array positioning member from a first 
position to a second position eiBFects movement of the electrode array from a first 
position substantially within the housing to a second position substantially extending 
from the distal end of the housing; the device further including a capture member 
which extends at least partially through the housing and which has a region adapted to 

30 engage a portion of the straightening member of the electrode array and prevent said 
straightening member from moving with the electrode array from said first position 
substantially within the housing to said second position substantially extending from 
the distal end of the housing. 

35 45. A method of inserting an electrode array into a cochlea of a subject using the 
device of claim 44, said method includiag the steps of: 
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(a) positioning the device with the electrode array loaded thereon into a surgical 
site of a subject until the distal end of the housing abuts with a cochleostomy in the 
wall of the cochlea; 

5 

(b) causing the electrode array positioning member to move from its first 
position to its second position such that the electrode array is caused to move firom its 
first position substantially within the housing to its second position substantially 
extending from the distal end of the housing such that the electrode array is advanced 

10 into the cochlea of a subject; wherein the straightening member of the electrode array is 
engaged and held by the capture member of the device such that said straightening 
member does not advance into the cochlea with the electrode array; and 

(c) withdrawing the device of the invention from the subject. 

15 

46. A method of implanting a pre-curved electrode array into a cochlea of a subject, 
said pre-curved electrode array being maintained in a substantially straight 
configuration by a straightening member, said method including the steps of: 

20 advancing the pre-curved electrode array into the cochlea; and 

progressively removing the straightening member from the electrode array 
during insertion such that the electrode array assumes an advancement path that 
conforms to the natural shape of the cochlea thereby reducing the incidence of damage 
25 to the sensitive structures of the cochlea. 

47. A cartridge member for an electrode array, said electrode array having a 
straightening member, the cartridge member including an elongate body extending 
from a first end to a second end, said elongate body having an internal lumen extending 

30 therethrough which is adapted to receive 4he electrode array; the cartridge member 
fiirther including a window in a portion of the sidewall of the elongate body adjacent 
the first end wherein said window enables a user to view a portion of the electrode 
array. 
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48. The cartridge of claim 47 wherein the cartridge includes an electrically 
insulating layer between the elongate body of the cartridge member and the electrode 
array. 

5 49. An electrode array for insertion into a cochlea of a subject, the electrode array 
including an elongate body which extends from a proximal end to a distal end and a 
straightening member extending along at least part of the length of the elongate body 
wherein at least a portion of the straightening member extends beyond the proximal end 
of the elongate body, said at least a portion including a substantially spherical member, 
10 a substantially hemispherical member or an arrow shaped member. 
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